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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
con he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Ionisation of Gases in the Schumann Region. 

In Nature for June 12, Prof. Lyman discusses the 
evidence relating to the ionisation of air in the 
Schumann region, and concludes that ionisation of air 
can be produced by wave-lengths longer than a 1700. 

The reasons why I consider that A1350 is nearer 
to the limiting wave-length at which the ionisation 
of air sets in are as follows :—Using a discharge in 
hydrogen as a source of ultra-violet light and trans¬ 
mitting it through a quartz window (0-3 mm. thick), 
I was unable to get any ionisation in filtered air. I 
only obtained big effects with a certain piece of fluorite 
as the window. Another piece of fluorite which did 
not transmit the ionising light was transparent to 
about A1350. Prof. Lyman’s researches show that the 
hydrogen discharge emits very intense ultra-violet 
light distributed over a large number of wave-lengths 
between A1200 and A1600. Hence, with thin quartz, 
there was plenty of light available down to A1450, 
but it produced no effect in my experiments. Similarly, 
wave-lengths down to about A1350 produced no appre¬ 
ciable effects. 

Lenard and Ramsauer used, a very intense 
aluminium spark as their source of light, and found 
that the light from it transmitted through fluorite 
produced enormous ionisation in air. On the other 
hand, the light when passed through quartz did not 
produce any effect. According to Prof. Lyman’s 
photographs, the wave-lengths available from the A 1 
spark in air are a strong group of lines near A1300, 
some weak lines near A1500, and strong lines near 
A1600 and A1720-A1800. Thin quartz cuts out the 
group A1300, but allows the others to pass. We are 
not told explicitly whether the spark in Lenard and 
Ramsauer’s researches was ever placed close to the 
quartz window to avoid air absorption; if so, the 
A1500 and A1600 groups would be effective. Fluorite, 
on the other hand, transmits the A1300 group as well, 
and Prof. Lyman considers that the ionisation ob¬ 
served is probably due to these lines. He points out 
that my interpretation of his remarks, viz. that A1300 
represents the longest wave-lengths which are effective 
in ionising air, does not represent his views correctly. 
He considers that Bloch’s recent work on the ionisa¬ 
tion of air by a mercury lamp indicates that wave¬ 
lengths longer than A1750 are effective. 

I expect it will be agreed that by air we mean the 
usual mixture of oxygen and nitrogen free from all 
the more condensable gases. Lenard and Ramsauer 
found that ordinary dust-free air was certainly ionised 
by the ligfit transmitted through quartz from their 
powerful source. It was only when very drastic 
methods of purification were adopted that the air was 
no longer ionised by the light transmitted through 
quartz. Although Bloch used dust-free air in his ex¬ 
periments, there is no evidence that he took the 
rianrous precautions which Lenard and Ramsauer 
assert are necessary to get rid of all the impurities 
which give rise to ionisation with comparatively long 
wave-lengths. In Bloch’s arrangement, the mercury 
lamp was totally immersed in the stream of air, and 
consequently all the light emitted was available for 
ionisation, and hence the traces of impurities have 
everv chance to be ionised. Bloch does not gave any 
details, but I think the supports, insulated wires, Sec., 
connected with the lamp inside the ionisation chamber 
might act as sources of impurities in Lenard and 
Ramsauer’s sense. 
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If we consider the quantum theory of radiation to 
apply to ionisation of gases by light, then the energy 
available in the quantum, hn, must exceed the work 
V 0 e required to separate an electron from a molecule. 
Palmer’s experiments ( Phys. Rev., xxxii., p. 1, 1911) 
may perhaps be taken to indicate that the oxygen 
accounts for most of the ionisation in air. Taking 
the longest wave-length which ionises air to be A1350, 
and h = 6-55 x io -27 , and 6 = 4-65 x io~ 10 , we get V 0 = 9-2 
volts. Now the ionising potential for oxygen accord¬ 
ing to Frank and Hertz is 9-0 volts. To maintain 
that a 1800 is nearer to the long wave-length limit 
implies that the quantum theory is not applicable to 
ionisation by light, for there is no reason to doubt the 
accuracy of the experiments of Frank and Hertz. 

A. Ll. Hughes. 

Cavendish Laboratory, Cambridge. 


The Microtropometer. 

Many roads to progress in physical investigation are 
brought to an abrupt end through the lack of measur¬ 
ing instruments of sufficient sensitiveness. In the 
attempt to bridge over one of these disabling chasms 
the writer was led to the following device, which 
appears capable of some development. The principle 
can be illustrated with reference to a particular case. 
Suppose we have a Boys’s radio-micrometer, which we 
will call the secondary instrument. If we project on 
to the vane of this an image of a Nernst lamp filament 
the beam of light from the mirror of the instrument 
may be deflected through one thousand scale divi¬ 
sions. Suppose now that the image of the filament 
is 1 mm. wide, and that it is projected by the mirror 
of another radio-micrometer, which we may call the 
primary one. 

It is evident that a movement of this primary image 
through a distance of 1 mm. can produce a movement 
of the beam of light from the secondary instrument 
through 1000 mm. Hence, a movement of the image 
of the filament cast by the primary instrument through 
o-oo 1 mm. would give a deflection of about 1 mm., 
and a movement of the primary image through 
1/1,000,000 mm. would move the secondary image 
through one-thousandth of a mm. If now the 
secondary instrument be made to throw a similar 
image on to a tertiary radio-micrometer, the motion 
will again be magnified one thousand times, so that 
an original movement of a millionth of a mm. pro¬ 
duces a final movement of 1 mm. Evidently by in¬ 
creasing the number of instruments in arithmetical 
progression we increase the magnification in geo¬ 
metrical progression. 

I have applied the method to two radio-micrometers 
with very satisfactory results. The principle, how¬ 
ever, can be applied to any instrument in which a 
beam of light is used as an indicator— e.g. the 
primary instrument may be a galvanometer, an elec¬ 
trometer, a double-thread-suspension mirror, or a 
string-galvanometer (in the last case the image of the 
string taking the place of the image of the filament). 
The secondary instruments may be radio-micrometers, 
thermo-couples, bolometers, selenium cells, or other 
detectors of radiation. It will appear, therefore, 
that the principle is one capable of wide applica¬ 
tion to cases in which great sensitiveness of measure¬ 
ment is required—from wireless telegraphy to 
physiology. In fact, we may say that any existing 
instrument which uses light as an indicator can be 
made more sensitive. 

Practical difficulties arise from the impossibility of 
obtaining any instrument with absolutely constant 
zero; moreover, fluctuations in the intensity of the 
energy stream from the source of radiation, repre¬ 
sented by the Nernst filament, would cause trouble 
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where great .magnifications were desired. This last 
difficulty might to some extent be surmounted by 
using as a secondary instrument the two strips of a 
bolometer, so that fluctuations would make propor¬ 
tional changes in both strips, whereas a deflection 
gives a differential effect. Experiments, however, on 
the application of the principle are in progress. 

G. A. Shakespear. 

The University, Birmingham, June 24. 


Wireless Antennae. 

In recent issues of Nature several correspondents, 
in referring to the fact that a metal bedstead or a few 
wires stretched a few feet above the ground will 
make a wireless antenna, have overlooked a most 
important point, viz. that with such an antenna the 
ordinary methods of tuning are quite useless. 

A piece of wire netting suspended a few feet above 
the ground makes a most effective aerial, and enables 
one to receive loud signals from long-distance stations, 
but signals from Eiffel Tower, C'eethorpes, &c., will 
all be mixed up, and the ordinary tuner will not 
separate them effectively. It seerns to me that this 
proves that the usual theory of the waves travelling 
through space in the air above the earth’s surface and 
being cut by the aerial does not -wholly account for 
the facts. 

Wireless signals that are feeble when the surface of 
the earth is dry, becoming much stronger after rain, 
and the well-known fact that these waves travel much 
better over sea than over land, all seem to indicate 
that the aerial waves are at least supplemented by 
waves that travel along the surface of the earth, and 
that the wire netting, bedsteads, Src., act as counter 
capacities, allowing these waves to flow from the 
earth through the receiver. The capacity of a small 
piece of wire netting near the ground is much greater 
than a very extensive aerial high up. 

Canterbury. A. Lander. 


The Occurrence of “ Anomalocera pattersoni,” Temp., 
in Mounts Bay. 

It is stated by Mr. L. H. Gough (“Report of the 
Plankton of the English Channel,” 1903), that the cope- 
pod Anomalocera pattersoni, R. Temp., may gener¬ 
ally be regarded as an oceanic species. Gough’s ob¬ 
servations tended to show that Gran was correct in 
assuming this to be the case, although Cleve con¬ 
sidered the species to be neritic. Sars, in his “Crus¬ 
tacea of Norway,” speaks of the occurrence of this 
copepod “off the south and west coasts of Norway, 
generally congregated in great shoals,” but through¬ 
out the reports published in connection with the 
international fishery investigations, no record occurs 
of its similar abundant occurrence in the English 
Channel. 

It is interesting to record, therefore, that during 
an intensive survey of the planktological conditions 
of Mounts Bay, performed from the s.y. Mera on 
June 2, an extensive shoal of the species was met 
with at the surface on a position 50° 4' 20" N. x 
5 ° 2 7 / 55 " W. The product of a five minutes’ haul 
with the coarse tow-net amounted to 34-75 c.c. of 
material, of which at least three-fourths was made up 
of Anomalocera, both in its adult and developmental 
stages. The visitation of this copepod, in association 
with several other oceanic forms of phvto- and zoo¬ 
plankton, to a comparatively close inshore position 
may possibly serve as an indication of somewhat 
abnormal hvdrographical conditions, but unfortunately 
no physical observations are yet to hand to enable 
a comparison to be formed. 

Harold Svvithjnbank. 

S.y. Mera, R.Y.S. G. E. Bullen. 
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Artificial Hiss. 

Lord Rayleigh’s “sound more like an / than an 
s" (Nature, May 29, p. 319) is due, according to 
Kohler’s observations (Zeits. f. Psych., 64, p. 93), 
to a slightly too high pitch. A Galton whistle, 
set for a tone of 8400 v.d., will give a pure s. 

E. B. Titchener. 

The Psychological Laboratory, Cornell University, 
Ithaca, N.Y. 


THE BICENTENARY OF THE BOTANIC 
GARDEN OF ST. PETERSBURG. 

T HE bicentenary of the foundation of the 
Imperial Botanic Garden at St. Petersburg 
was celebrated with unusual pomp on June 24. 
The history of the garden, its share in the botanical 
exploration of north, central, and east Asia, and 
the practical completion of its reorganisation on 
modern arid truly liberal lines justified the festive 
character of the proceedings. They were initiated 
on the eve of the jubilee by a special service, 
attended by the staff of the garden, in the Peter- 
Paul’s Cathedral, and the laying down of a wreath 
of roses at the tomb of Peter the Great, the 
founder of the garden, and on the following morn¬ 
ing by a little shower of honours for the director 
and his staff. 

The principal ceremony took place in the after¬ 
noon in a building attached to the old herbarium, 
in the presence of a brilliant gathering, including 
the Princes Peter and Alexander of Oldenburg, 
Prince Gagarin, representing Princess Eugenia of 
Oldenburg, under whose patronage the garden is 
placed, the Ministers of Agriculture, Commerce, 
Justice, Public Cults, and Marine, and other pro¬ 
minent officials, and a large number of delegates 
from the Russian academies, universities, botanic 
gardens, and kindred institutions, and from foreign 
countries. The solemn meeting was preceded by 
a Te Deum, and formally opened by the Minister 
of Agriculture, Mr. Kriwoshein. A rescript from 
the Emperor was read, in which it was announced 
that the garden would henceforth be known as 
the Imperial Botanic Garden of Peter the Great. 
Then followed an eloquent address by the director 
of the garden, Prof. A. Fischer von Waldheim, 
in which he traced the history of the garden and 
its present organisation and object; the recep¬ 
tion of the delegates, and the presentation 
of medals and souvenirs commemorating the 
jubilee. 

The next day was reserved for the inspection 
of the garden, museum, and laboratories, and in 
the afternoon a visit to Peterhof, where the 
guests experienced an exceptionally cordial recep¬ 
tion. In the evening the festivities came to a 
conclusion with a gala performance in the opera 
house in the Narodni Dom. 

Most of the botanical gardens and many of the 
other botanical institutions sent their congratu¬ 
lations, whilst Bulgaria, Denmark, England 
(Kew and Chelsea), Germany, and Sweden were 
represented by delegates. 

The garden was founded by Peter the Great 
about 1713, so that it is practically as old as the 
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